A. SUMMARY
The amorphous to crystalline transition in vacuum deposited tellurium films has been observed using Mossbauer spectroscopy. Although the work is still preliminary, a large difference between the amorphous and crystalline :":. rms of tellurium has been observed in the recoil free fraction as well as a smaller, but measurable, difference between the magnitudes of the quadrupole interactions. The samples studied contain bm enriched tellurium-i25 and are about 2 microns thick.
Attempts to form thicker films have met with difficulties wiiich may be overcome in further experiments. Thicker or higher enrichment films will result in better quality spectra which will be easier to analyze and interpret.
A weak (teCi) source of 125m Te in ^-Te0 3 was prepared successfully and several excellent spectra obtained. The jS-TeO,, svurce exhibits a recoil free fraction f ^ 0.5 at 125 80°K, which is about 3 times the f of our standard I in Cu source. The line widths of the two sources are about equal.
Unfortunately, the 0-TeO 3 source is too weak to be of much use in the tellurium film experiments. We are pursuing the source problem in two ways: (a) trying to obtain a higher yield of 125m Te in order to fabricate a lOmCi /S-TeOg source, and 125 .b) looking into the possibility of using either a Sb in ^u or a 125 Sb 9 0^ source; both sources have been reported to give While the experiments can be done using I in Cu as the source, the high probability of obtainingmuch better data by using a different source should not be overlooked.
B. MOSSBAUER EFFECT IN TELLURIUM
Details of th^ Mossbauer effect in tellurium and its application to the investigation of order-disorder transformations were presented in the last Semi-Annual Technical Report and will not be repeated here. These results provide a calibration of covalent bond lengths in terms of the quadrupole splitting which should be use/ul for interpreting the amorphous Te structure as well as the This non-linearity in the velocity scale will be incorporated into the data analysis. In the experiments performed so far, the thicker amorphous films gave a sufficiently well resolved spectrum to measure the quadrupole splitting. Unfortunately these thicker films turned to powder and flaked off the substrate when the samples were warmed to room temperature. This, of course, destroyed the possibility of making a measurement on the crystallized sample. In Figure 1 we see spectra for a sample which was thick enough to give a good crystallized spectrum and thin enough to remain adhering to the substrate. The amorphous spectrum, however, reflects the low recoil free fraction, but is too thin to give a spectrum in which the parameters may be measured with any accuracy. 
C. FUTURE PLANS
The vacuum deposition apparatus is being slightly altered in order to improve the cooling of the samples during deposition.
The deposition of amorphous films of the requisite thickness (~ 4 microns) is a delicate procedure which requires considerable experience and patience. The dramatic difference between the amorphous and polycrystalline sample spectra shown in Figure 1 shows that we have succeeded in carrying out the principal objective of this program, namely: to show that the Mossbauer technique is useful for studying order-disorder transformations in solids. In order to obtain consistent and better resolved spectra than those shown in Figure 1 we shall need thicker 125 uniform films possibly enriched up to 95";; in Te.
A further improvement in spectral resolution may be expected to result from our efforts to obtain a better Mossbauer The data will be analyzed quantitatively and correlated with information on the amorphous/crystalline tellurium system obtained by other experimental techniques as well as with cor temporary theoretical models.
The temperature of the amorphous to crystalline transi-(2) tion and the nature of the cryst " lization process will be investigated using a resistivity bridge technique. Eventually we hope to be able to correlate these results with optical . (13) transmission measurements
